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(54) POLYMER DISTRIBUTED LIQUID CRYSTAL DISPLAY DEVICE AND MANUFACTURE OF THE SAME 

(57)Abstract j 

PURPOSE: To easily perform coating when forming a liquid crystal/polymer 
composite film and further to prevent air bubbles from being mixed by 
forming the liquid crystal/ polymer composite film inside plural sectioned 
chambers divided by partition walls and forming the partition walls from 
water repellent resin. 

CONSTITUTION: This device is provided with transparent conductive films .» 
2 and 2 to be operated as electrodes and a liquid crystal/polymer 
composite film 5, which distributedly holds liquid crystal in a high polymer 
matrix provided with pigments colorless, colored or preferably in the three 
primary colors of R (red), G (green) and B (blue), is sandwiched between a 
pair of glass or film substrates 3 and 3 for which one of them is 
transparent Then, partition walls 6 composed of water repellent resin is 
formed at a gap between the areas of the liquid crystal/polymer composite 
film 5. Therefore, since an equeous emulsion liquid crystal layer to be 
applied in the chambers divided by the partition walls 6 is formed into the 
state of raising the surface, even when the volume of the emulsion is 
decreased by drying the liquid crystal emulsion, the height of the 
polymer/liquid crystal composite film 5 formed after drying is almost equal 
to the height of partition walls 6. 
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* NOTICES * . 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A polymer dispersed liquid crystal display characterized by being formed in two or more quality of a partition 
divided by septum by which the above-mentioned liquid crystal / macromolecule bipolar membrane were formed in a 
conductive substrate side between conductive substrates of a pair at least with transparent one side in a polymer 
dispersed liquid crystal display which comes to pinch liquid crystal / macromolecule bipolar membrane, and the above- 
mentioned septum consisting of water-repellent resin. 

[Claim 2] A polymer dispersed liquid crystal display according to claim 1 which liquid crystal / macromolecule bipolar 
membrane is colored with dichroism coloring matter. 

[Claim 3] A polymer dispersed liquid crystal display according to claim 2 currently colored with dichroism coloring 
matter of a hue with which liquid crystal differs from macromolecule bipolar membrane of an adjoining field for every 
quality of a partition. 

[Claim 4] A polymer dispersed liquid crystal display according to claim 1 to 3 whose septum which consists of water- 
repellent resin is protection-from-light nature. 

[Claim 5] A polymer dispersed liquid crystal display according to claim 1 to 4 with which one [ at least ] conductive 
substrate of the conductive substrates of a pair consists of a flexible film. 

[Claim 6] A manufacture method of a polymer dispersed liquid crystal display characterized by having a production 
process which forms a septum which consists of water-repellent resin on a conductive substrate, a production process 
•which fills up with and dries a liquid crystal emulsion, and forms liquid crystal / macromolecule bipolar membrane in a 
compartment divided by this septum, and a production process which sticks a conductive substrate on this liquid 
crystal / macromolecule bipolar membrane. 

[Claim 7] A manufacture method of a polymer dispersed liquid crystal display according to claim 6 which distinguishes 
a liquid crystal emulsion of two or more colors by different color with for every compartment. 
[Claim 8] A manufacture method of a polymer dispersed liquid crystal display according to claim 7 of performing a 
coating division of a liquid crystal emulsion using a metal mask. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display which used liquid crystal / macromolecule 
bipolar membrane, and its manufacture method. 
[0002] < 

[Description of the Prior Art] jConventionally, power consumption of a liquid crystal display is low, and it is widely 
used for a wrist watch, a calculator, a personal computer, television, etc. as an alphabetic character or display data 
medium of an image with the light weight, the thin shape, etc. The liquid crystal display of a common TN mold and a 
common STN mold consists of a configuration sandwiched with the polarizing plate from both sides further, after 
placing the liquid crystal cell to which the predetermined seal was given between the glass plates which have a 
transparent electrode and enclosing liquid crystal into this liquid crystal cell, this common liquid crystal display of TN 
mold and a STN mold -- (1) -- since two polarizing plates are required, an angle of visibility is narrow, and since (2) eel 
thickness dependency which needs the back light of high power consumption since brightness is insufficient is large, 
and (3) configurations with difficult large-area-izing are complicated, it is difficult in a liquid crystal cell to enclose 
liquid crystal, and a manufacturing cost becomes high - it has the defect of **. 

[0003] As what solves these troubles, the liquid crystal / macromolecule bipolar membrane which distributed liquid 
crystal in the macromolecule matrix are developed, and the emulsion method and the phase separation method are used 
as the manufacture method of of this liquid crystal / macromolecule bipolar membrane. In the manufacture method of of 
the liquid crystal / macromolecule bipolar membrane by the emulsion method How (****** No. 501631 [ 58 to ] 
official report) to use the aqueous solution which made this emulsify liquid crystal for polyvinyl alcohol as protective 
colloid, There is a method (JP,60-252687,A) of using the aqueous solution which mixed the liquid crystal emulsion with 
the latex, and for the manufacture method of of the liquid crystal / macromolecule bipolar membrane by the phase 
separation method There are liquid crystal, a method to which the phase separation condition of matrix resin is made to 
fix, and the method of carrying out phase separation of the liquid crystal from matrix resin at the time of film formation. 

[0004] There are a method (****** No. 502128 [ 61 to ] official report) of stiffening as a method to which the phase 
separation condition of liquid crystal and matrix resin is made to fix, after distributing liquid crystal in an epoxy resin, 
and a method (****** No. 2231 [ 62 to ] official report) of stiffening UV hardening mold resin, after distributing liquid 
crystal in UV hardening mold resin. Moreover, as the method of carrying out phase separation of the liquid crystal from 
matrix resin at the time of film formation, there are a method of carrying out phase separation of the liquid crystal 
during hardening of matrix resin, a method of carrying out phase separation of the liquid crystal during solvent 
evaporation, the method (****** No. 501512 [ 63 to ] official report) of carrying out phase separation by the cooling 
process of thermoplastics, etc. As amelioration technology of the method of carrying out phase separation during 
hardening of matrix resin, there are a method (JP,63-271233,A, JP,1-252689,A) of carrying out phase separation of the 
liquid crystal during hardening of UV hardening resin of the mixed stock of liquid crystal and UV hardening resin, a 
method (JP,63-287820,A, JP,1-299022,A) of carrying out phase separation of the liquid crystal during hardening of the 
heat-curing mold epoxy resin of the mixed stock of liquid crystal and a heat-curing mold epoxy resin, etc. 
[0005] Moreover, what uses as a matrix the acrylic resin which has an activity hydroxyl group as amelioration 
technology of the method of carrying out phase separation of the liquid crystal (JP,1-230693,A), the thing (provisional- 
publication-of-a-patent sum No. 124025 [ 63 to ] official report) which uses cellulose acetate as a matrix, the thing 
(JP,63-43993,A) which uses liquid crystal and resin without compatibility as a matrix are during solvent evaporation. 
The thing using the above liquid crystal / macromolecule bipolar membrane becomes a bright liquid crystal display with 
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high efficiency, for light utilization, and moreover, since it can manufacture using the applying method, the price of it 

niayfall. 

[0006] 

[Problem(s) to be.Solved by the Invention] However, it has the defect that the liquid crystal / macromolecule bipolar 
membrane of the engine performance which was excellent depending on the method of application are not obtained with 
the spreading fitness of the polymer dispersed liquid crystal solution itself not sufficient [ the liquid crystal display using 
the above-mentioned liquid crystal / macromolecule bipolar membrane ]. Moreover, in using the emulsion of the 
aqueous solution of water soluble polymer material, and liquid crystal, in order to raise electro-optics properties, such as 
a fall of driver voltage, and to perform sufficient emulsion-ization for coincidence by carrying out a liquid crystal 
content to 80 - 90% of the weight, and lessening a high polymer as much as possible, it is using the water of an amount 
two to 3 times. For this reason, thixotropicality becomes high and removal of the air bubbles mixed on the occasion of 
formation of a paint film becomes difficult 

[0007] In addition, in a liquid crystal display, existence of air bubbles is a fatal problem and it is difficult to remove the 
air bubbles mixed especially at the spreading production process. Therefore, the voltage characteristic required of a 
liquid crystal display cannot be equalized on the whole surface. Furthermore, also in manufacture of the liquid crystal / 
macromolecule bipolar membrane in a phase separation method, a macromolecule matrix must be lessened as much as 
possible, the fluidity of spreading liquid becomes high inevitably, and the completely same problem as the above 
occurs. 

[0008] It faces forming liquid crystal / macromolecule bipolar membrane in this way, and various kinds of methods of 
application cannot be used effectively. For example, in a blade coating method, there is a problem which applies, and 
finally etc. applies at the edge of a paint film and the beginning of coating, and spots generate, and a pattern coat is 
impossible and there is a problem of using expensive spreading liquid too much. Moreover, in screen printing, 
problems, like spreading liquid makes it generating of the air bubbles in the time of passing a mesh and the rear face of 
a version the circumference of the reverse side occur. Therefore, the purpose of this invention can solve the defect of the 
above-mentioned conventional technology, can perform easily spreading at the time of forming liquid crystal / 
macromolecule bipolar membrane, and is to offer the polymer dispersed liquid crystal display by uniform liquid crystal / 
macromolecule bipolar membrane without mixing of air bubbles moreover. 
[0009] 

[Means for Solving the Problem] The above-mentioned purpose is attained by this invention by the following 
"configurations. That is, this inventions are a polymer dispersed liquid crystal display characterized by being formed in 
two or more quality of a partition divided by septum by which the above-mentioned liquid crystal / macromolecule 
bipolar membrane were formed in a conductive substrate side between conductive substrates of a pair at least with 
transparent one side in a polymer dispersed liquid crystal display which comes to pinch liquid crystal / macromolecule 
bipolar membrane, and the above-mentioned septum consisting of water-repellent resin, and its manufacture method. 
[0010] 

[Function] According to above-mentioned this invention, the water liquid crystal emulsion layer applied by the water 
repellence of the septum which consists of water-repellent resin in the compartment by the septum Since it is formed 
after the surface has risen, even if the volume of an emulsion decreases by desiccation of a liquid crystal emulsion The 
thickness of the polymer liquid crystal bipolar membrane formed after desiccation becomes possible [ making it almost 
the same as that of the height of a septum ]. Therefore, in case a counterelectrode substrate is stuck and set, in order to 
contact electrically a counterelectrode substrate, and liquid crystal / macromolecule bipolar membrane, the production 
process which applies electric conduction material between a counterelectrode substrate, and liquid crystal / 
macromolecule bipolar membrane can be skipped. 

[001 1] Moreover, since the septum which consists of water-repellent resin is formed in the perimeter of the field which 
should form liquid crystal / macromolecule bipolar membrane, an expensive liquid crystal emulsion can be used only 
for a required portion. Furthermore, since the spreading production process of a liquid crystal emulsion is easy, a 
polymeric-materials substrate and a film substrate can be used as the polymer dispersed liquid crystal display used as a 
conductive substrate. Moreover, since the coloring for every field of the liquid crystal / macromolecule bipolar 
membrane divided and prepared in two or more fields is easy, it is easy to perform color specification of arbitration, and 
it can supply cheaply the reflective mold color display panel which could not be expressed in conventional TN mold and 
a conventional STN mold. 
[0012] 

[Best Mode of Carrying Out the Invention] Next, a desirable embodiment is mentioned and this invention is explained 
still more concretely. One example of the configuration of the polymer dispersed liquid crystal display of this invention 
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is shown in drawing 1 . The polymer dispersed liquid crystal display 1 of this invention has the transparence electric 
conduction films 2 and 2 which carry out an operation of an electrode, and at least one side among the substrates 3 and 
3, such as one pair of transparent glass, or a film Into the macromolecule matrix containing colorlessness, coloring, or 
the desirable coloring matter of R (red), G (green), and B (blue) in three primary colors, the liquid crystal / 
macromolecule bipolar membrane 5 by which distributed maintenance of the liquid crystal is carried out are pinched, 
and the septum 6 which becomes the gap of the fields of this liquid crystal / macromolecule bipolar membrane 5 from 
water-repellent resin is formed. When the macromolecule is colored, it is desirable that the dichroism coloring matter 
which absorbs the light which the coloring matter contained in a matrix in a liquid crystal particle does not absorb is 
added. Moreover, the liquid crystal particle may be encapsulated. 

[0013] In order that the dichroism coloring matter in the liquid crystal in this case may change the direction of a 
molecule with alignment of the liquid crystal molecule by electric field, the light absorption property of each pixel 
changes with impression and no impressing. [ of voltage ] In the condition that absorption of dichroism coloring matter 
is sufficiently low, the pixel shows the color by the coloring matter in a matrix, and the pixel shows black with the color 
mixture of dichroism coloring matter and the coloring matter in a matrix in the condition that absorption of dichroism 
coloring matter is sufficiently high. Since the contrast of the image displayed is made to fall, if possible, it must avoid 
that the dichroism coloring matter in liquid crystal colors to a matrix layer. For this reason, as for a liquid crystal 
particle, being encapsulated is desirable. The dichroism coloring matter in liquid crystal can use a different thing for 
every liquid crystal / macromolecule bipolar membrane of each field for the purpose of improvement in a chromaticity 
property, improvement in efficiency for light utilization, improvement in contrast, etc. It is arranged with regular 
patterns, such as the shape of the shape of a stripe, or a mosaic, the electrode corresponding to each is prepared in these 
fields, and turning on and off of the voltage impression to every pixel is possible for the liquid crystal / macromolecule 
bipolar membrane which makes each above field. Behind liquid crystal / macromolecule bipolar membrane, a diffuse 
reflection board is formed, and in order to obtain sufficient brightness, the source of the white light may be prepared 
back. 

[0014] Next, the manufacture method of the polymer dispersed liquid crystal display of this invention is explained based 
on process drawing by drawing 2 . In the 1st production process, the pattern of the detachability resin layer 7 is prepared 
with screen printing on the transparence electric conduction film [ in / like / one substrate 3 ] 2 shown in drawing 2 a. 
The thickness~df the detachability resin layer 7 at this time determines that height suitably in consideration of the 
volume decrease when applying and drying the thickness and the liquid crystal emulsion of a septum 6 which consist of 
the below-mentioned water-repellent resin formed in Mizouchi of detachability resin layer 7 these etc. In addition, the 
transparence electric conduction film 2 of the surface of a substrate 3 is for example, an ITO film etc., and a glass plate, 
a quartz board, the board made of various kinds of synthetic resin, a film, etc. can be used for it as a substrate 3 . 
[0015] In the 2nd continuing production process, the septum 6 which consists of water-repellent resin is formed by 
filling up the gap between the patterns of the detachability resin layer 7, i.e., Mizouchi, with water-repellent resin liquid 
using the squeegee by a flexible metal, hard rubber, etc. shown in drawing 2 b, and stiffening this like. The septum 6 
which consists of this water-repellent resin is formed by silicon resin or fluorine system resin. Moreover, the polymer 
dispersed liquid crystal display excellent in color reproduction nature and contrast is obtained by forming the septum 6 
which consists of this water-repellent resin by the resin of light impermeability nature, or carrying out adding the 
material of light impermeability nature in the septum 6 which consists of water-repellent resin etc., and considering as 
the resin layer of protection-from-light nature. 

[0016] In the 3rd production process, the compartment 8 of the septum 6 which exfoliates the above-mentioned 
detachability resin layer 7 like using a pincette or adhesive tape, and consists of water-repellent resin and the meantime 
which are shown in drawing 2 c is formed. Furthermore, in the 4th production process, like, into the compartment by the 
septum 6 which is shown in drawing 2 d and which consists of water-repellent resin, after pouring out calmly the liquid 
crystal emulsion 9 which fully removed air bubbles, flattening of the surface of the liquid crystal emulsion 9 is carried 
out using the squeegee 10 by a flexible metal, hard rubber, etc. Of the synergistic effect of the water repellence of this 
time gap wall, and the surface tension of a liquid crystal emulsion, a center rises and the liquid crystal emulsion layer 9 
is formed. In the 5th production process, by drying at the temperature which does not affect a room temperature or the 
liquid crystal emulsion 9, like, although volume is decreasing as a liquid crystal emulsion, the liquid crystal / 
macromolecule bipolar membrane 5 of the condition by which it is shown in drawing 2 e and in which the surface center 
section rose as liquid crystal / macromolecule bipolar membrane are obtained. 

[0017] In the 6th production process of an after an appropriate time, the conductive substrate 3 of another side which 
has the transparence electric conduction film 2 is stuck on liquid crystal / macromolecule bipolar membrane 5, it sticks, 
and the polymer dispersed liquid crystal display 1 by the configuration shown in drawing 1 is obtained. As for the height 
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of the septum which consists of water-repellent resin in the polymer dispersed liquid crystal display of this invention, it 
i&desirable to make it almost equal to the thickness of the liquid crystal / macromolecule bipolar membrane formed 
after desiccation. In the case of formation of liquid crystal / macromolecule bipolar membrane, it is suitable to use the 
liquid crystal which microencapsulated from the point of rationalization of the voltage allocation to the paint film 
structure, and liquid crystal and a matrix of the liquid crystal / macromolecule bipolar membrane obtained, and to use 
the emulsion spreading liquid which carried out emulsification distribution of this into the aqueous solution of water 
soluble resin. 

[001 8] The general microencapsulation technology applied to other materials can be used for the method of 
microencapsulating liquid crystal. There are the chemical producing method, the physicochemical producing method, 
and the physical / mechanical producing method as general microencapsulating method. It is the interfacial 
polymerization and in which use a synthetic reaction about the chemical producing method. There are a situ 
polymerization method and hardening-among liquid coating which produces high-polymer nature change. Interfacial 
polymerization is the method of choosing a water-soluble thing and an oil solubility thing as a polycondensation or two 
sorts of monomers which carry out a polyaddition reaction, making distribute either, and making it react by the 
interface, in A situ polymerization method is the method of supplying reactant (a monomer, initiator) from outer one 
side among karyomitome, and making it react on the capsule wall membrane surface. Hardening-among liquid coating 
(the orifice method) is the method of hardening the wall membrane in sclerosing solution, after encapsulating 
karyomitome by the wall membrane agent beforehand. 

[0019] As a physicochemical producing method, there are the coacervation method, interface settling (the condensing-in 
liquid method, the liquid drying, the secondary emulsion method), and fusion variational method using phase separation. 
Furthermore, an aqueous solution system or an organic solvent system can also use the coacervation method. Moreover, 
the simple coacervation method for producing phase separation by soluble reduction and the compound coacervation 
method for producing phase separation by the electric interaction can be used. By the organic solvent system, the phase 
separation phenomenon by change of solubility, temperature, etc. is used. 

[0020] After interface settling distributes the emulsion by which neither an intense reaction nor rapid pH change is 
accompanied and which is the method of encapsulating on mild conditions, for example, distributed liquid crystal 
karyomitome in the solvent solution of a hydrophobic macromolecule, a protective colloid solution is made to distribute 
it farther. A fusion variational method is the method of cooling using wax-like material like a wax or polyethylene as 
wall membrane material, after distributing karyomitome in liquid with wax-like material under heating. Although a 
* spray drying process, suspension coating in mind, vacuum deposition coating, etc. are mentioned as the physical I 
mechanical production method, the liquid crystal which is karyomitome is a liquid in ordinary temperature, and since 
production of an emulsion which prepares the magnitude will be the requisite, it is not suitable as a capsule producing 
method of liquid crystal. 
[0021] 

[Example] Next, an example is given and this invention is explained still more concretely. 
After applying a solder masking reagent (the Sannopuko make, TC-580-SN) to the ITO side of a glass plate with 
example 1ITO (lOOmmxlOOmmxl .1mm) in the shape of a pattern with screen printing, at 170 degrees C, it heats to it 
for 10 minutes, it was stiffened, and the pattern-like detachability resin layer was formed in it. The septum which 
consists of water-repellent resin was formed by using silicon resin (the Shin-Etsu Chemical Co., Ltd. make, RC-720), 
being filled up with the squeegee for screen-stencil in the crevice which is the gap of the detachability resin layers of the 
shape of an acquired pattern, irradiating an electron ray and stiffening it further. Subsequently, the pattern-like 
detachability resin layer was exfoliated with the pincettes, and the compartment divided by the septum which consists of 
water-repellent resin was formed. 

[0022] In the compartment which consists of obtained water-repellent resin, after filling up with the squeegee for 
screen-stencil the liquid crystal emulsion which made the polyvinyl alcohol aqueous solution distribute a nematic liquid 
crystal (the Merck Co. make, E-44), it dried with the dryer and liquid crystal / macromolecule bipolar membrane was 
formed. The target polymer dispersed liquid crystal display was obtained by making after an appropriate time stick the 
ITO side of the glass plate with ITO which forms the conductive substrate of another side on said liquid crystal / 
macromolecule bipolar membrane, and sticking on it. If the obtained liquid crystal display did not impress voltage, it 
was white opacity, but when voltage was impressed, it became transparent and colorless. 

[0023] After applying a solder masking reagent (the product made from Sannopuko , TC-580-SN) to the ITO side of a 
glass plate with example 2ITO (lOOmmxlOOmmxl. 1mm) in the shape of a pattern with screen printing, at 170 degrees 
C, it heats to it for 1 0 minutes, it was stiffened, and the pattern-like detachability resin layer was formed in it. The 
septum which consists of water-repellent resin was formed by using silicon resin (the product made from Shin-Etsu 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



2/10/2004 



Page 5 of 6 

Chemical , RCV720), being filled up with the squeegee for screen-stencil in the crevice which is the gap of the 
detachability resin layers of the shape of an acquired pattern, irradiating an electron ray and stiffening it further. 
Subsequently, the pattern-like detachability resin layer was exfoliated with the pincettes, and the compartment divided 
by the septum which consists of water-repellent resin was formed. 

[0024] In the compartment which consists of obtained water-repellent resin, after filling up with the squeegee for 
screen-stencil the liquid crystal emulsion which made the polyvinyl alcohol aqueous solution distribute the nematic 
liquid crystal (the Merck Co. make, E-44) in which dichroism coloring matter (made in Japan sensitizing dye research 
institute, G-264) was dissolved, it dried with the dryer and liquid crystal / macromolecule bipolar membrane was 
formed. The target polymer dispersed liquid crystal display was obtained by making after an appropriate time stick the 
ITO side of the glass plate with ITO which forms the conductive substrate of another side on said liquid crystal / 
macromolecule bipolar membrane, and sticking on it. If the obtained liquid crystal display did not impress voltage, it 
was blue opacity, but when voltage was impressed, it became transparent and colorless. 

[0025] After applying a solder masking reagent (the Sannopuko make, TC-580-SN) to the ITO side of a glass plate with 
example 3 ITO (lOOmmxlOOmmxl.lmm) in the shape of a pattern with screen printing, at 170 degrees C, it heats to it 
for 10 minutes, it was stiffened, and the pattern-like detachability resin layer was formed in it. The septum which 
consists of water-repellent resin was formed by using silicon resin (the Shin-Etsu Chemical Co., Ltd. make, RC-720), 
being filled up with the squeegee for screen-stencil in the crevice which is the gap of the detachability resin layers of the 
shape of an acquired pattern, irradiating an electron ray and stiffening it further. Subsequently, the pattern-like 
detachability resin layer was exfoliated with the pincettes, and the compartment divided by the septum which consists of 
water-repellent resin was formed. 

[0026] In the compartment which consists of obtained water-repellent resin, after pouring out the liquid crystal emulsion 
which made the polyvinyl alcohol aqueous solution distribute the nematic liquid crystal (the Merck Co. make, E-44) in 
which dichroism coloring matter (M-137, Mitsui Toatsu Dye Co., Ltd. make) was dissolved from from [ after piling up 
a metal mask ] and filling it up with the squeegee for screen-stencil, it dried with the dryer and liquid crystal / 
macromolecule bipolar membrane was formed. The emulsion in which dichroism coloring matter (M-421, Mitsui 
Toatsu Dye Co., Ltd. make) was dissolved similarly was similarly coated from the metal mask of another pattern. The 
emulsion in which dichroism coloring matter (SI-426, Mitsui Toatsu Dye Co., Ltd. make) was dissolved farther was 
similarly coated from the metal mask of another pattern after desiccation. It was made to dry at a room temperature after 
that one whole day and night. 

[0027] The target polymer dispersed liquid crystal display was obtained by making after an appropriate time stick the 
ITO side of the glass plate with ITO which forms the conductive substrate of another side on said liquid crystal / 
macromolecule bipolar membrane, and sticking on it. If the obtained liquid crystal display did not impress voltage, 
although it was in red, blue, and the opaque condition colored green, when voltage was impressed for every pattern, it 
changed into the transparent and colorless condition. Moreover, when it chose impression and no impressing for every 
pattern, the pattern of various love scenes has been displayed. [ of voltage ] 

[0028] After applying a solder masking reagent (the Sannopuko make, TC-580-SN) to the ITO side of the PET film 
which vapor-deposited example 4ITO in the shape of a pattern with screen printing, at 120 degrees C, it heats to it for 
60 minutes, it was stiffened, and the pattern-like detachability resin layer was formed in it. The septum which consists 
of water-repellent resin was formed by using silicon resin (the Shin-Etsu Chemical Co., Ltd. make, RC-720), being 
filled up with the squeegee for screen-stencil in the crevice which is the gap of the detachability resin layers of the shape 
of an acquired pattern, irradiating an electron ray and stiffening it further. Subsequently, the pattern-like detachability 
resin layer was exfoliated with the pincettes, and the compartment divided by the septum which consists of water- 
repellent resin was formed. 

[0029] In the compartment which consists of obtained water-repellent resin, after filling up with the squeegee for 
screen-stencil the liquid crystal emulsion which made the polyvinyl alcohol aqueous solution distribute a nematic liquid 
crystal (the Merck Co. make, E-44), it dried with the dryer and liquid crystal / macromolecule bipolar membrane was 
formed. The target polymer dispersed liquid crystal display was obtained by making after an appropriate time stick the 
ITO side of the PET film which vapor-deposited ITO which makes the conductive substrate of another side on said 
liquid crystal / macromolecule bipolar membrane, and sticking on it. If the obtained liquid crystal display did not 
impress voltage, it was white opacity, but when voltage was impressed, it became transparent and colorless, since 
[ moreover, ] a conductive substrate is [ both ] films - the equipment whole - it can bend - a boiled-fish-paste mold - 
even if cylindrical, it was able to display. 
[0030] 

[Effect of the Invention] According to above-mentioned this invention, it can apply also to the display which needs high 
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degree of accuracy like the display of the mass monochrome of the display of a personal computer or a word processor, 
afcd others, or the active-matrix mold of a color not to mention the static mold display which performs an easy 
alphabetic character and an easy pattern display, and the thing of the display of a large area can also be manufactured, 
and it can use for a wide range field. 
[0031] 
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